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Objedlve: To determine the degree of interradiologist
agreement between the MRI features of appendicitis
during pregnancy, the outcomes associated with an
indeterminate interpretation and the negative predictive
value of non-visualization of the appendix.
Metllodl: our study was approved by the institutional
review board at the Washington University in St. Louis.
Missouri (WUStL) and was HIPAA (Health Insurance
Portability and Accountability Act of 1996)-compllant.
The informed consent requirement was waived. cases of
suspected appendicitis during pregnancy evaluated using
MRI were retrospectively identified using search queries.
Scans were re-reviewed by two radiologists (7 and 9 years
experience, respectively) to evaluate the interradiologist
agr98ffl811t of different MRI features of appendicitis during
pregnancy (visualization of the appendix, appendiceal
diametw, appendiceal wall thickening, periappendiceal fat
stranding, fluid-filled appendix and periappendlceal fluid).
The radiologists were blinded to patient outcome, patient
Intervention, laboratory data, demographic data and the
original MRI reports. Clinical outcomes were documented
by surglcal pathology or clinical observation. lnterradiologlst agreement was analysed using Cohen's " · while
pat.tent demographic and clinical data was analysed using
Studeint's t-testing.

Results: 233 females with suspected appendicitis
during pregnancy were evaluated using MRI over a
13-year period (mean age, 28.4 years; range, 17-38
years). There were 14 (6%) positive examinations for
appendicitis during pregnancy, including 1 patient
whose MRI was interpreted as negative, proven by
surgical pathology. The presence of periappendiceal
soft-tissue stranding and the final overall impression
had the most interradiologist agreement C« = 0.811). There were no pregnant patients found to have
acute appendicitis who had an indeterminate MR
interpretation or when the appendix could not be
visualized.
Conclualon: The final impression by the two retrospectively reviewing radiologists of MR examinations
performed for suspected appendicitis during pregnancy had near-perfect agreement. In patients where
the appendix could not be visualized or in patients that
were interpreted as indeterminate, no patients had
acute appendicitis.
Advances In knowledge: MR impression for suspected
appendicitis in the pregnant patient has high lnterradiologlst agreement, and a non-visualized appendix or
lack of inflammatory findings at the time of MR, reliably
excludes surgical appendicitis.

INTRODUCTION
Appendicitis is the most common non-obstetric surgical
emergency encountered in pregnant patients. 1•2 Unfortunately, in the pregnant patient, the diagnosis of appendicitis is often clinically difficult owing to normal laboratory
and physiological alterations as well as the broad range
of symptomology seen during normal pregnancy.3- 5 In
addition, cranial displacement of the appendix by the

gravid uterus can lead to confusing physical examination
signs.6•7
Prompt diagnosis of acute appendicitis decreases the
morbidity and mortality in both the pregnant patient and
the foetus. 8 Conversely, false-positive diagnoses can also
lead to unnecessary surgical interventions, increasing the
rate of pre-term birth, labour and foetal loss. 9•10 Imaging
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plays a central role in diagnosis and directing management.
Owing to lack of radiation and better visualization of the
appendix relative to ultrasound, MRI is being increasingly
utilized in the diagnosis of appendicitis during pregnancy,
usually following an inconclusive ultrasound examination.
MRI has acceptable negative laparotomy rates and decreases
likelihood of perforation when used in the emergent setting
in pregnant patients. 11 A meta-analysis performed by Long et
al 12 reported sensitivities, specificities, positive- and negativepredictive values of MRI for the diagnosis of appendicitis during
pregnancy of 91, 98, 86 and 99%, respectively.To our knowledge,
the radiology literature has reported approximately 1200 patients
with MRI for the evaluation of appendicitis during pregnancy,
the largest single study performed by Pedrosa et al with 148
patients (14 positive patients) which found similar sensitivities,
specificities, as well as positive and negative-predictive values
(100, 93, 61 and 100%, respectively). 11 - 19
While the current literature supports the use of MRI in clinical
practice, to our knowledge, there remain gaps in knowledge
about the interradiologist agreement of MR features of appendicitis (enlarged appendiceal diameter, signs of periappendiceal
inflammation, fluid-filled appendix and increased appendiceal
wall thickness), the outcomes associated with indeterminate
interpretations (those that are not clearly positive or negative)
and the negative-predictive value of non-visualization of the
appendix on MRI. The purpose of our study was, therefore, to
address these gaps in knowledge through review of the largest
single-centre experience to date.

METHODS AND MATERIALS
Retrospective patient inclusion
Aftef approval by the WUStL institutional review board and
waiyer of consent, a HIPAA-compliant, retrospective query of
the radiology information system search tool was performed to
discover all MR examinations performed for the evaluation of
suspected acute appendicitis in the pregnant patient performed at
Barnes Jewish Hospital (St. Louis, MO, USA) from January 2003 to
April 2015. MR examinations were discovered with the radiology
information system tool using the search terms "MRI", "pelvis';
"abdomen~ "pregnant~ "gravid~ "right lower quadrant pain
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(RLQ)" and/or "appendicitis". Each subsequent examination was
reviewed by two of the authors to document that the examination
was performed with the MRI protocol to evaluate acute appendicitis during pregnancy. Patients were excluded if the appendiceal
inflammation was deemed secondary to an aetiology of nonappendiceal origin, MRI examinations performed were not using
the correct protocol or if imaging was considered non-diagnostic
by the reviewing radiologists.

Imaging protocol and imaging interpretation
All imaging was performed in the supine position using a 1.5-T
MRI (Siemens, Erlangen, Germany) with a phased-array surface
coil No oral or i.v. contrast was administered. Images were
obtained from the level of the liver hilum through the pubic
symphysis. The parameters for MRI sequences are provided
(Table 1). The entire MRI protocol takes approximately 30 min to
complete. In addition to the sequences performed listed
in Table l, sagittal steady-state free procession images were also
performed from 2003 to 2008.
Initial interpretations at the time of the original examination
were provided by one of the staff abdominal imaging radiologists or MRI fellows on any given day, four of whom are authors.
Retrospectively, each initial interpretation was read by two of the
authors. Interpretations that mentioned "findings concerning
for acute appendicitis': "compatible with acute appendicitis"
or simply stated "acute appendicitis" were classified as positive
for acute appendicitis. Reports that mentioned "indeterminate for acute appendicitis~ "may represent early appendicitis,
but correlation ..." or "appendicitis cannot be excluded" were
classified as indeterminate for acute appendicitis. Reports that
mentioned "the appendix is not visualized, but there are no
signs of appendicitis~ "no evidence of appendicitis" or "normal
appendix" were classified as "negative for acute appendicitis".
This served as the clinical interpretation for purposes of analysis.
All MR examinations were then independently rereviewed
by two, subspecialty-trained radiologists with 9 and 7 years of
experience. One of the radiologists was involved in the training
(residency and fellowship) of the other radiologist. The reviewers
were blinded to patient outcome, patient name, patient intervention, laboratory data, demographic data, original MRI reports,

Table 1. Evaluation of suspected appendicitis during pregnancy MRI protocol

MRI (Siemens, Erlagen, Germany)
Co : phased-array
Coverage: diaphragm to iliac crest
Coronal/transaxial/sagittal single-shot TSE T2 weighted imaging: TR 1000 ms; TE 83-95 ms; ST 5 mm; matrix 320 x 320 (coronal), 260 x 320 (transaxial),
320 x 260 (sagittal)
Transaxial single-shot TSE T2 weighted imaging with FS: TR 1000 ms;TE 95 ms; ST 5 mm; matrix 260 x 320; FS technique: spectral attenuated
inversion recovery
Coronal/transaxial TrueFISP imaging with FS: TR 4 ms; TE 2 ms; ST 6 mm; matrix 512 x 512 (coronal), 512 x 512 (transaxial); FS technique: spectral
attenuated inversion recovery
Transaxial fast low-angle T 1 weighted imaging with FS: TR 181 ms; TE 2.39 ms; matrix 250 x 320; FS technique: spectral attenuated inversion recovery
FS, fat saturation; TE, echo time; TR, repetition time; TSE, turbo spin echo.
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follow-up imaging and initial sonography (if performed). Variables assessed for each patient were binary (yes or no) and
included: visualization of the appendix, appendiceal diameter
(~ 8 mm), appendiceal wall thickening (~ 2 mm), periappendiceal fat stranding, fluid-filled appendix and periappendiceal/
RLQ fluid. In addition, each reviewer was then asked to give their
final impression-"positive for acute appendicitis': "indeterminate for acute appendicitis" or "negative for acute appendicitis''.
·The final impression was based on a subjective assessment based
on a combination of all MRI features, reflecting clinical practice.
This constituted the examination interpretation or index test for
statistical analysis.

Patient demographics and outcomes
Demographic information, laboratory data, BMI, maternal
age and gestational age at the initial time of presentation were
collected by two of the authors from the patient's chart. Patient
outcomes were classified as surgical, non-surgical observation or
discharged.
Reference standard
Surgical pathology was used as reference standard for the presence or absence of acute appendicitis for patients who underwent
surgery. When no surgical procedures were performed, clinical
observation without progression to surgery and/or discharge was
used as reference standards for the absence of acute appendicitis.
Patients that were interpreted as indeterminate were categorized
as false positives for the purpose of the statistical analysis.
Statistical analysis
The patient demographic and clinical data were assessed by
comparing the SDs between patients that proved to have appendi' citis during pregnancy and those that did not. We also compared
the mean gestational age to whether or not the appendix could
be visualized for each radiologist. These values were compared
using Student's ttesting. p < 0.05 was considered to indicate a
significant difference.
An analysis of the mean gestational age in relation to the final
MRI impression for each radiologist was also performed using
analysis of variance. p < 0.05 was considered to indicate a significant difference.

Interradiologist agreement of binary MRI features of appendicitis and final MRI impression was calculated using Cohen's K.

For the final MRI impression, a weighted Cohen's K was used
to provide a penalty for major disagreement vs minor disagreement. This was used to reflect the implications of disagreements
between radiologists for negative, indeterminate and positive for
appendicitis interpretations. The IC-value for the final impression
was calculated as a quadratic, weighted IC-value with heavier
weighting for disagreements when an indeterminate interpretation was involved, and even heavier weighting when there were
disagreements on positive interpretations. IC-values < 0 were
considered as no, 0- 0.20 as slight, 0.21 - 0.40 as fair, 0.41-0.60 as
moderate, 0.61 - 0.80 as substantial and 0.81-1 as almost perfect
agreement. All statistical analyses were performed using SPSS,
v. 24, software (IBM, North Castle, NY).
RESULTS
During our study period from January 2003 to April 2015, a total
of 240 pregnant patients were evaluated for acute appendicitis
using the MRI protocol for the evaluation of suspected appendicitis during pregnancy. Seven of these patients were excluded for
RLQ inflammation secondary to a non-appendiceal origin such
as Crohn disease. There were a total of 14 positive patients proven
by our reference standard, providing an overall incidence in our
population of 6%. One-fourteenth of these patients' MRI examinations was initially interpreted as negative for appendicitis on
the original MRI report and by both reviewing radiologists.

There was no significant difference in maternal age, gestational age
and BMI between patients with appendicitis and those without
(p > 0.05), as seen in Table 2. The mean patient age was 28.4 years,
ranging from 17 to 38 years old The degree of leukocytosis was
greater in pregnant patients with appendicitis (16.1 ± 3.7) vs the
patients without appendicitis (11.3 ± 4.0) (p = 0.005).
Of the 233 patients that comprised the study population, the
initial MRI interpretations categorized 19 (8.5%) as positive
for appendicitis, 15 (6.5%) as indeterminate and 199 (85%) as
negative for appendicitis. Figure 1 demonstrates the outcomes
of patients undergoing MRI relative to the initial clinical
interpretations.
Upon retrospective review, Radiologist 1 interpreted 15, 9 and
208 patients as positive, indeterminate and negative for acute
appendicitis, respectively. Radiologist 2 interpreted 14, 7 and 211
patients as positive, indeterminate and negative for acute appendicitis. The sensitivity, specificity, positive predictive value, and

Table 2. Patient demographic and la boratory resu lts
All patients (N =
233)

Patients with
appendicitis during
pregnancy (N = 13)

Patients without
appendicitis during
pregnancy (N = 220)

Maternal age

28.4 ± 6.3

29 ±5.3

28 ± 6.5

0.42

Gestational age (weeks)

15. 1 ± 7.1

15.8 ± 6.6

15.1 ± 7.2

0.756

BMI

29.6 ± 8.2

32.7 ± 8.27

29.5 ± 8.25

0.397

White blood cell count (thousands)

11.3 ± 4.01

16.1 ± 3.7

11.1 ± 3.9

0.005

p-value

~~--;~~~~~~~

BMI. body mass index.
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Figure l. Summary of initial MRI interpretations and subsequent management.

MR of suspected appendicitis
during pregnancy (n--233)

negative predictive value for Radiologist l were 92.9, 95, 54.2 and
99.5%, respectively. For Radiologist 2, the sensitivity, specificity,
positive predictive value, and negative predictive value were 92.9,
96.3, 61.9 and 99.5%, respectively. Figure 2 demonstrates the
single false-negative scan-the patient was interpreted as negative by both radiologists. Figures 3 and 4 demonstrate patient
examples that were interpreted as positive for acute appendicitis and indeterminate for acute appendicitis, respectively, on
re-review.
The mean gestation ages for patients interpreted as negative,
positive and indeterminate for appendicitis during pregnancy
for Radiologist l were 16.1, 16.6 and 13.5 weeks (p = 0.44).
For Radiologist 2, the mean gestational ages were 16, 16.7 and
14.2 weeks for negative, positive and indeterminate interpretations (p = 0.61), respectively. For Radiologist 1, the mean
gestational ages were 15.2 weeks for those where the appendix
could be visualized, and 24.9 weeks for those patients where
the appendix could not be visualized (p = 0.41). The mean
gestational ages for patients in which the appendix could and
could not be visualized by Radiologist 2 were 15.l and 21.1
(p = 0. 02), respectively.
Table 3 shows the interradiologist agreement for different
features on MRI, and Table 4 demonstrates the agreement
data for each MRI feature. The agreement for visualization
of the appendix (K = 0.274 ± 0.154-0.394), presence of fluidfilled appendix (K = 0.376 ± 0.194-0.558) and the presence of
periappendiceal/RLQ fluid (K = 0.229 ± 0.122-0.396) was fair.
The presence of a dilated appendix (K = 0.680 ± 0.486-0.874)
and appendiceal wall thickening (K = 0.712 ± 0.533-0.890)
had substantial agreement. Agreement was near perfect
on the presence of periappendiceal soft-tissue stranding
(K = 0.861 ± 0.728-0.994).
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Both radiologists agreed on the final impression in 223 patients
(13 positive for acute appendicitis, 3 indeterminate for acute
appendicitis and 207 negative for acute appendicitis). There
were no patients in which one radiologist interpreted the scan
as positive for appendicitis which the other radiologist interpreted as negative for appendicitis. There were 10 patients in
which one radiologist interpreted an MR examination as indeterminate and the other radiologist interpreted the scan as
negative for appendicitis, but there was a single patient where
one radiologist interpreted the scan as positive for appendicitis, which the other radiologist interpreted as indeterminate.
Agreement of the final interpretation between radiologists was
near perfect (K = 0.917 ± 0.858-0.975).
Of the 14 patients interpreted as indeterminate by either
radiologist or on the original MRI interpretation (15 patients),
all were negative for acute appendicitis. In 73 patients, the
appendix could not be visualized by either radiologist-all
were negative for acute appendicitis. The negative-predictive
value of non-visualization of the appendix was 100% for both
radiologists. None of these patients had signs of RLQ inflammation as evidenced by periappendiceal soft-tissue stranding
on MRI.
DISCUSSION
Ultrasound is the initial imaging examination of choice for the
evaluation of RLQ pain, as recommended by the American
College of Radiology Appropriateness Criteria.20 However, prior
studies have demonstrated that the appendix could not be visualized using ultrasound in a large proportion of pregnant patients,
with some patient series approaching a non-visualization rate
of 97%. 21 .22 Indeed, the American College of Radiology recommends MRI as the second imaging examination of choice in
inconclusive cases, which comprise the majority of ultrasound

Br J Radiol:90:20170383
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Figure 2. A 22-year-old female, 6 weeks gestation, presented
with acute RLQ pain for 2 days. Coronal MRI image demonstrates a tubular structure in the RLQ (arrow). Sequential
images (not included) showed that this structure was continuous with the cecum. This was identified as the normal
appendix by both radiologists and the initial MRI report. The
appendix measured 5 mm in diameter. She was discharged
after her symptoms improved, but re-presented 2 days later
• with worsening fevers, leukocytosis and RLQ pain. The patient
was taken for diagnostic laparoscopy where the surgeon
identified an inflamed appendix. Surgical pathology demonstrated acute appendicitis. Both reviewing radiologists interpreted this patient as negative, and this patient was the single
false negative patient in our study. RLQ, right lower quadrant.

rsa, et al

Figure 4. A 32 year-old female, 8 weeks gestation, presented
with vague abdominal pain for 4 days. (a) Coronal and (b)
axial MRI images demonstrate a minimally dilated (8 mm),
fluid-filled appendix (arrow) with a small amount of periappendiceal fluid . This examination was interpreted as indeterminate by both reviewing radiologists and the original MR I
report, and was categorized as a false-positive. This patient
was admitted for short inpatient observation. Her symptoms
improved without antibiotics, and a follow-up note showed
that her abdominal pain had resolved.

appendicitis during pregnancy is not necessary given that the
vast majority of ultrasound examinations are inconclusive, and
that MRI should be first-line diagnostic imaging examination of
choice. 18•23 •24 The time spent performing an ultrasound examination, which is likely to be inconclusive, may delay accurate
diagnosis and endanger foetal and maternal well-being; delay
of diagnosis upwards of 24 h increases maternal morbidity
and mortality, as well as the rate of appendiceal perforation by
upwards of 66%.8 Alternatively, surgically exploring a pregnant patient increases the risk of pre-term delivery. MRI has
been shown to decrease the negative laparotomy rate without
significant changes to perforation rate. 25

examinations for the evaluation of suspected appendicitis in the
pregnant patient. 20 Other studies have found that a sequential
multirnodality imaging approach in the evaluation of suspected
Figure 3. A 27-year-old female, 33 weeks gestation, presented
with diffuse abdominal pain and fever for 1 day. (a) Coronal
and Cb) axial MRI images demonstrate a dilated, thick-walled,
appendix (arrow) that measured 10 mm in diameter with surrounding periappendiceal fat stranding. This was interpreted
as acute appendicitis on the initial MRI report and by both
reviewing radiologists. The patient underwent an appendectomy, which demonstrated acute appendicitis on surgical
pathology; subsequently, the patient underwent premature
labour, and except for pre-term delivery, the newborn had an
uncomplicated course.

Unlike on other cross-sectional modalities, non-visualization
of appendicitis on ultrasound does not serve as a predictor
of the absence of appendicitis, and further imaging is often
warranted. 6•12 MRI has been shown to be an excellent diagnostic
tool in patients in whom an ultrasound examination cannot
visualize the appendix, as it can be used to accurately diagnose
abdominal pain from non-appendiceal origin. Likewise, no
demonstrable risks or complications have been linked to the
use of MRI during pregnancy. 26- 28 Its validity for the diagnosis
of appendicitis during pregnancy, and its utility for decreasing
negative laparotomy and perforation rates has been previously
reported. 11 •29 For these reasons, the clinical practice at our institution is to proceed directly to MRI, foregoing ultrasound, when
a pregnant patient presents with suspected appendicitis. As
MRI becomes more widely used for this indication, it becomes
important to validate the MRI signs of appendicitis during
pregnancy.
Accordingly, we evaluated which MRI signs of appendicitis
during pregnancy are most reliable between radiologists. We
found that periappendiceal soft-tissue stranding, appendiceal wall thickening and increased appendiceal diameter had
the highest interradiologist agreement. The objective nature
of appendiceal diameter and wall thickening may account for
the higher agreement. In addition, the superior soft-tissue
contrast of MRI lends itself to evaluating for the presence of
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Table 3. lnterradiologist agreement for the MRI features of suspected appendicitis during pregnancy

MRI features

Frequency (Radiologist 1)

Frequency (Radiologist 2)

214

Diameter ~ 8 mm

95%CI

163

"
0.274

0.154-0.394

19

12

0.680

0.486-0.874

Wall thickening present

16

19

0.712

0.533-0.890

Fluid-filled appendix

12

33

0.376

0.194-0.558

Soft-tissue stranding

16

16

0.861

0.728-0.994

Periappendiceal fluid

48

66

0.229

0.122-0.396

0.917

0.858-0.975

Visualization

Final impression

periappendiceal soft-tissue stranding. These signs (soft-tissue
stranding, wall thickening and/or diameter) were equivocally
present in 26 negative patients as identified by at least one radiologist, with the combination of the three findings interpreted as
present in one patient as read by one radiologist, but not by the
other radiologist. However, the agreement between radiologists
in these instances was low (50% of the features were disagreed
upon). Despite these equivocal patients, the overall agreement
was high. As such, these three features may be the most useful in
the MRI diagnosis of appendicitis during pregnancy.
Surprisingly, there was minimal interradiologist agreement for
the actual visualization of the appendix and periappendiceal
Table 4. Agreements for each MRI feature of auspected
appendicitis during pregnancy

Reader 1
Reader2

Visualization of the appendix
No
No

Yes

Total

16

54

70

3

160

163

Yes

Appendiceal diameter ~ 8 mm
No

140

8

148

Yes

l

11

12 {160)

Appendiceal wall thickening

\

No

138

3

141

Yes

6

13

19 (160)

Fluid-filled appendix
No
Yes

125

2

127

23

10

33 (160)

Periappendiceal/RLQ soft-tissue stranding
No

145

2

147

Yes

2

14

16 (167)

Periappendiceal/RLQ free fluid
No

140

23

163

Yes

41

25

66 (229)

RLQ, right lower quadrant.
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fluid. This likely stems from differing thresholds for calling a
tubular structure the normal appendix. The degree of certainty
needed to differentiate the appendix from other tubular structures in the RLQ (and in particular, the ovarian vein) may
have been a source of disagreement between the radiologists.
Prior literature has demonstrated the changing position of
the appendix with progression of pregnancy. 21 •30•31 Normal
physiological changes from an enlarging uterus cause dilated
ovarian veins and increasing mass effect on surrounding structures which can make confident identification of the appendix
difficult. The difficulty in visualizing an appendix wit_h
increasing gestational age is underlined by a study by Lehnert
et al 22 which failed to identify the appendix by ultrasound in
97% of pregnant patients, all of whom were in the second or
third trimester.
It is difficult to determine if gestational age plays a significant role
in the visualization of the appendix with MRI as it does on ultrasound; prior studies have demonstrated that gestational age does
not affect visualization of the appendix on MRI. 24 Our study
demonstrated that the number of patients in which the appendix
could be identified by each radiologist was inversely related to
the gestational age of the patient, but was only statistically significant for Radiologist 2. Although Radiologist 1 also had a difference between mean gestational age (15.2 vs 24.9 weeks) for the
visualization of the appendix, the difference between the means
was not statistically significant (p value = 0.41). However, we
found there was no correlation between the gestational age and
the final MRI impression for either radiologist.

Similarly, differing thresholds also existed for the amount of
T2 hyperintensity necessary to indicate that the appendix was
fluid-filled. There was also weak agreement of RLQ/periappendiceal fluid. In retrospect, almost all of these pregnant patients
had some quantity of free fluid in the pelvis, and subsequently
the radiologists were unsure when to indicate the presence of
RLQ/periappendiceal fluid secondary to a potential appendiceal
source or related to physiological changes of pregnancy. When
taking all findings into account, however, the agreement on
the final impression was near perfect, with a weighted ,c-score
of 0.917, confirming that MRI overall is a reliable test for the
diagnosis or exclusion of appendicitis during pregnancy. These
results perhaps underline the strength of MRI in evaluating for
soft-tissue inflammation and that the absence of obvious signs

Br J Radiol ;90:-20170383
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of RLQ inflammation effectively excludes acute appendicitis,
regardless of the ability to visualize the appendix.
Our single patient with a false-negative MR interpretation as
per the original MRI report was also interpreted as negative
for appendicitis by both radiologists on retrospective review.
The patient was discharged, but returned 2 days later and was
taken for diagnostic laparoscopy. In retrospect, even with the
knowledge of the surgical pathology, both radiologists were able
to identify a normal-appearing appendix without signs of RLQ
inflammation. The patient may have developed acute appendicitis between presentations, or this may be a patient of acute,
early appendicitis below the resolution of MRI.
We found that there were no patients with appendicitis during
pregnancy when either radiologist or the initial MRI report
interpreted the examination as indeterminate for acute appendicitis. Although some of these patients may have had mild or
abortive appendicitis, all agreed to conservative management.
These findings suggest the utility of MRI to triage patients to
conservative vs surgical management.
We also found that there were no patients with appendicitis when
either radiologist failed to identify the appendix (73 patients),
which explains why we found no correlation between gestation
age and the final MRI impression. Notably, none of these patients
demonstrated MRI signs ofRLQ inflammation. This is congruent
with prior CT literature, which also supports the absence of acute
appendicitis in patients where the appendix or RLQ inflammation is not visualized. 32•33
Our study had several limitations, including its retrospective
' observational nature which inherently may introduce bias.
Although our study is currently the largest single-centre study,
to our knowledge, evaluating 233 patients with suspected
appendicitis during pregnancy, the incidence of the disease in
our study population was low (6%) and reflects its relative rarity.
Owing to the relatively low incidence of acute appendicitis in our
study population, there may be overestimation of the negative-

predictive value of appendix non-visualization. Although the
incidence of appendicitis during pregnancy in our study was
low (6%), it reflects the relative rarity of this entity during
pregnancy. There may, therefore, be overestimation of those
incidences previously reported, as our study demonstrates an
incidence more similar to that reported by the largest multicentre study which found an incidence closer to 9%. 19 A recent,
separate study at a single centre by Ramalingam et al demonstrated an incidence closer to 6%.The low incidence of positive disease prohibits the determination of the positive- and
negative-predictive values for most individual MRI features.
In addition, there was no formal training session involved for
documenting if a particular MRI sign was present, which may
have underestimated the interradiologist agreement of the
more subjective findings, including RLQ/periappendiceal fluid
and a fluid-filled appendix. We also recognize that patients
interpreted as negative or indeterminate for appendicitis could
have been lost to follow up, presented to an outside facility
for surgical intervention or could have had acute appendicitis
that resolved after antibiotic administration, could have represented self-limited appendicitis or represented early appendicitis below the resolution of MR imaging. Finally, as one of the
radiologists was involved in the training of the other, the high
level of interradiologist agreement may be higher than would
be expected from two radiologists trained independently of
each other.
CONCLUSION
We found that the MRI features of periappendiceal stranding,
appendiceal diameter and appendiceal wall thickening had the
highest degrees of interradiologist agreement and regardless
of the singular MRI findings, the final impression had nearperfect agreement between radiologists, in pregnant patients
with suspected appendicitis. Moreover, patients whom are
indeterminate for appendicitis during pregnancy based on MR
interpretations were virtually never found to have appendicitis. Finally, in those patients where the appendix could not be
visualized on MR, and in the absence of signs ofRLQ inilammation, the negative-predictive value in our study was 100%.
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